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Ash samples from a l a r g e  s u i t e  of c o a l s  were quenched from h igh  tempera tures  under 
e i t h e r  a reducing  (60% C0/40% COz) o r  a n  o x i d i z i n g  ( a i r )  atmosphere,  and i n v e s t i g a t a d  by  
Mossbauer spec t roscopy ,  s cann ing  e l e c t r o n  microscopylautomatic-image-analysis, and' X-ray 
d i f f r a c t i o n .  
a s  200 t o  4OOOC below t h e  i n i t i a l  deformat ion  tempera ture  (IDT) de f ined  by t h e  ASTM a s h  
f u s i o n  test .  
co rne r  of t h e  FeO-A1 0 - S i 0  
phases a s  w u s t i t e  (Fe03, f a y a l i t e  (Fe S i 0  ), h e r c y n i t e  (FeA1 0 1, and f e r r o u s  g l a s s  i n  
samples quenched from 900 t o  1200°C. 'The pe rcen tage  o f  g l a s i  f n c r e a s e s  r a p i d l y  between 
900 and l l O O ° C .  approaching  70 t o  100% above approximate ly  1200°C. 
a r e  a n  except ion  t o  t h i s  r u l e ,  e x h i b i t i n g  copious  fo rma t ion  o f  iron s u l f i d e  and me l t ing  
behavior  a s s o c i a t e d  w i t h  t h e  FeO-FeS phase  diagram. 
percentage  of  g l a s s  i n  samples  quenched from below 1100 to  120OOC is p r o p o r t i o n a l  t o  t h e  
amount of t h e  potass ium-bear ing  mine ra l  i l l i t e  i n  t h e  c o a l .  Above 1200°C, ca lc ium and 
t o  a l e s s e r  extent,  i r o n ,  become e f f e c t i v e  f l u x e s ;  me l t ing  a c c e l e r a t e s  between 1200 and 
140OOC and nea r s  comple t ion  between 1400 and 1500°C f o r  most a s h e s .  

S i g n i f i c a n t  p a r t i a l  me l t ing  of  t h e  a shes  occurred  a t  tempera tures  as low 

Under r educ ing  c o n d i t i o n s ,  me l t ing  i s  normally c o n t r o l l e d  by t h e  i r o n - r i c h  
phase  diagram, a s  ev idenced  b y  t h e  obse rva t ion  of such 
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Under o x i d i z i n g  c o n d i t i o n s ,  t h e  
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